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Azeredo Minerals, Ineorporated
7750 North Cedar flay, Box #1
Park City, Utah 84060

Gen tl emen :

Submitted herewith is our Permitting and Licensing Report for your
proposed start-up heap leach operation near 0pher, Utah.

The information presented is structured to satisfy your needs with
respect to a Tooele County Conditionai Use permit, presentations
to the various divisions of the utah Department of Hea'lth and the
Bureau of Land l''lanagernent, and an exemption appl icat jon to the
Utah Division of 0il, Gas and Mining.

The suitability of this report for the foregoing purposes assumesthat no more than two acres of surface area will be disturbed by
the proposed operation, that no min'ing will be conducted (existing
mine dumps are to be processed), and that only 10,000 - 20,000
tons of material wi'll be processed at the site described beiore
f u'l I permi tt'ing i s sought.

Sincerely yours

BARNES-PHAR ISS ASSOC IATES

E. Phariss
Geological Engineer
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AZEREDO MINERALS, INCORPORATID
OPHER HEAP LEACH PROJECT

I. SUMMARY DESCRIPTION

Introducti on

Azeredo Mineral s, Incorporated, a mining and mjneral processing
company, in Joint Venture with The Combined Meta'ls Reduction Company (CMR),
proposes to construct and' operate a m'ineral process'ing fac'if ity in Tooele
County, Utah (Figure i). The fac'i1ity will engage in large scale heap
leach'ing of ores purchased from Kennecott, dumps from m'ining claims owned by
CMR in the Stockton Mining District and unpatented claims leased by Azeredo
Minerals in the District.

The fac'if ity will be owned by Azeredo Minera'ls, Incorporated, a Uiah
m'ining company, with Barnes-Phariss Associates Consul t'ing Engineers prov'id'ing
construction and operat'ions management.

L ocat i on

The facil'ity will be located on a forty-acre millsite claim held
Azeredo Mjnera]s, Incorporated. The site is the SW* of the SEI of the SE*
Section 29, T5S, R4i.l, rough'ly ten miles south of Stockton, Utah.

0peration Period

The fac'if ity wi I I norma'l1y operate f rom I ate spring to I ate fal I .
Ihe operating period is dictated by temperature, i.e. the facility will n9t
iommence opeiat'ions until the threat of freezing temperatures is relatively
low (1ate spring), and w'ill cease operat'ions prior to the onset of freezing
temperatures 'in 'late fal l. Init jal operations are expected to commence in the
summer of 1984.

by
of

i

Total facility life is est'imated
tjal amount of material to be processed is
tion increases as econom'ics dictite.

Summary of Plant Des'ign and Operat'ion

Figure 2 is a site p'lan. A leach pad measuring 230 feet by 150 feet
will be constructed of impervious materjal and sloped to two excavated reser-
vojrs. A leachate spray distribution system consisting of PVC piping and
plastjc lawn-type sprinklers will be installed over the leach pad. PVC p'iping
wjl I connect the reservo'irs to extract'ion equipment and thence to the spray
sys tem.

Production operations will commence with the placement of up to ten
thousand tons of ore on the pad. Solut'ions containing from one to five pounds
of NaCN per ton of solution and ljme w'ill be sprayed over the leach pad. The

to be at least ten years. The ini-
20,000 tons annually, with produc-

-1-
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leach solutions, percoiatirig through the test material, will d'issolve gold and
sj.lvers values, and then flow by gravity to the pregnant solutjon pond.

The pregnant sol utions wil I be fil tered and passed through a

i4errill-Crowe zjnc precipitation plant which precip'itates out the gold and
s'ilver yalues. The barren solutjon js discharged to a barren solutjon reser-
voir, NaCN and lime are aCded and the solution'is recjrculated to the leach
pad.

Solut'ion chernical levels wil I be maintained by taking samples during
each sh'ift. Groundwater monitoring wi I I be conducted through period'ic
sampling of an adjacent water we11, as well as a monitoring trench excavated
below the leach pad. ,

During the first year's pilot scale operation, only a supervisor,
ihree full-t'ime hour'ly workers and two half-time hour'ly workers will be
empioyed for day, swing, graveyard and weekend shift operations. Full-sca'le
operations to commence in 1985 will employ a crew of ten.

Supervision

An experienced supervisor will be employed and trained for plant
operation. The supervisor will serve as plant operator during each week-day
shift.

Initial Operations

0perations for 1984 w'ill jnit'ially consist of the leaching of
approximately 10,000 tons of go'ld and silver bearing material presently
I ocated near Baur. The materia'l is owned by Kennecott M'ineral s. Addit jonal
ores from the Stockton Mining District may also be treated in 1984 as time
allows.

I I. PLANT DES IGN

Leach Pad

A portion of the site measuring 300 feet by 150 feet will be graded
to a six percent slope for leach pad constructjon. The leach pad area will be
covered with twelve inches of clayey tai'lings placed in a s'ing1e I ift and
rol I er-compacted to 90 percent maxjmum dry density. C'l ayey tai 1 ings for
membrane construction are available from Baur. Constant head permeabil'ity
tests of the material show'it to be impert'ious to leach solutjons under anti-
cipated hydraulic heads and highly suitable for mernbrane construction. tPA
tox'icity tests show the materjal to be non-toxic. After completion, the leach
pad liner w'ill be moistened regularly to prevent dessication cracking.

A road of coarse mine
th i ckness of f j ve f eet a'l ong the
materjal haulage way. Thjs will
during ore dumping.
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dump materi al wi ll be constructed to a

leach pad axis to form an underdrain and
prevent equipment rupture of the membrane

-2-



Sol ut'ion Reservoirs

Two reservojr depressions, measuring 60 _feet by 60 feet, wiil beexcavated to a depth of ten feet at'thtio*.1 end of the leacn pad area. sideslopes' t'immed to 30 degrees and rtoor wiit rhen-be-j.niiri.d by a vibratingcompactor' The sol utiori reservoirs w'il I next be r ineJ ni ti., two twel ve- inchljfts cf clayey tailings, eicn.on,pu.ieo niil, a roiler-iompacror to 95 prcentmax'imum dny dentlty. dgipuit.o tait ing, ni t t .onn..i ti,'J"''..r.rvoirs with theleach pad. neiervoir--iiiit'ii";;1i'to,nr.n... inrnediately upon tinercompletion.

Leachate System

The I eachate spray d,i.stribu-tion system wi'l I consi st of a 575-foot,two-inch I'D' Pvc header ieeding iis-io,oi.tong, on.-i*t- I.D. pvc tateratsspaced 20 feet apart' Laterals iiii-0.# p'lastic lawn-type sprinklers at z0-
i:?:r'i?,15"J;.:ffl.ilth-Jn-errective iiii,iu,tion.uoiui"Si z2 reet-at iur.u-

A 2'7,f inch ,l'D' pipe wil l connect the pregnant soluiion reservo jr toa Hawaiian filter and thence to a 300 roiution ion-'p..-aiy'u.."ill-crowe pre-cipitation plant. Barren outprt torrtlont-;;;r" ;;; M;.;in-crowe plant wiltbe concucted v'ia piping to irre barren-ioiriion pond.

Str uc tures

Prefabricated, temporary shelters will house the Merrill-Crowe p.lantand al I chemica'ls during tb-gq.-" n pt"J.ir. tra^i-]er may be used for off ice
;?il:'oJ,T.l;::j,jr$'t"es wirI oe-buiii io' rges op;;.itions ir te84 opera-

Hqap Construction

0res, ,e'ither.agglomerated (pelletized with water, sodium cyanide andportland cement) or "ai-mj*01,, ni,ii o. ;iaced on the pad by a front-endI oader' The mater i al wi I I ue- oumped at ong 
-th. 

u, i aJ- 
-roadway beg i nn i ng at theeast end of the leach pad.. It;iii ir''.n'tu.'caterpi'r1ar-pushed to an averancthickness of four feet'over ii'r. t.u.r, -pui.- 

n maximum ji-t.n thousand ,rl3covering an estjmated 27,000 square reli nlil ne treitea during each leachcyc'l e.

Leachate Circulation

solutions conta'ining from one to f ive_ pounds of NacN per ton and I jmet'ti I I be pumped f rom the sol"ution t;.d 
-;y' 

i' riu. h;r;pd;;; pump c.ircul atins100 gpm to th: sprinki.. -ivit* 
on th; rreapea or.. -- leicn sol utions per-co)ating downward through li; permeable oi. wjll extract goid and silvervalues' collect and oraii ;nto the pregnan-t-sotution pond. Leach solutionswill be cycied continuously through the ieach heaps,24 nours-per-day, 7 days_per-week, to mainta'in maximum pregnant sor ution grades.

pregnant sorut'ions wiil be removed frol the sorution pond by a 2,5n0rsepower pump with a floating lntar<e. 
- 

sol utjons oiir pass through aHawaiian fjlter. to .remove guspenied toiiot before entering the Merrill-croweextraction p1 ant ( Fjgure 3. )

-3-
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Pregnani, solut'ions entering the p'lant through a 2.75-inch I.D. PVC

line at 50 gpm first pass through diatomite filters and are deaerated'in a

vacuum tower. Powdered zlnc js next introduced from an automatic feed box,
forcing orecip'itation of the gold and silver. Precipitates are captured in a
second bank of djatom'ite fjlters; barren solutions pass though for discharge
to the barren solutjon pond. Make-up cyanide and 1ime, as dictated by test
results, will be added from flow bins and bags into an open mixing drum on the
barren cjischarge line. The adjusted solution'is then recjrculated to the
I each pad.

The extractjon plant will be operated for two eight-hour shifts da'i1y
and shut down for clean-up and maintenance during the third shift.

Mon'itorjng

The pH of the leachate must be maintajned at 11 to prevent the for-
mation of hydrocyanic gas. To monitor the pH and sodium cyanide 1eve1s,
samples will be taken at the extraction plant discharge outlet twice each
sh'ift and subjected to standard t'itration and pH tests for active cyanjde and
I ime. L jme w'ill be added as necessa.ry to keep the pH above 11.

Environmental

Groundwater occurs beneath the leach site at a depth of approxirnately
300 feet below the surface. Intervening soils are interbedded sandy graveis,
gravelly sands, fine sands, silty sands and occasional clay ienses.

The hydraulic gradient is westerly from the proposed site. A water
supply wel l wil I be dril led on s'ite. This wel I w'il I be monitored weekly prior
to commencing operations to establish quality baseline and will be tested
week'ly during and after operations for active cyanide. In addition, a moni-
toring trench filled with gravel will be'located under the leach pad. Water
in this trench will be tested for active cyanide daily.

P ower

Power w'ill init'ia'l1y be suppl ied to pumps, the extraction p'lant and
surface lighting by a diesel generator. A power drop may be installed from
exist'ing Utah Power and L'ight I ines running 600 feet east of the site jn 1985.

lrtater Suppl y

A rvater well will be drilled on site to provide water for the opera-
tion. Pumping jnto a holding reservoir will commence at least two weeks
before leach start-up to fill the solution ponds planned for the process faci-
I ity. Ponds wil I be designed for excess capacity equa'l ing twice the act'ive
solution load. Projected water demand during a sjx-month leach period 'is

estimated at 1,200,000 ga'l1ons.

-4-
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i I l. Cessation of 0perations

Tempor ary

0ne nronth prior to the end of each operating season, the additjon of
nake-up water to the barren solution reservoir w'ill cease and levels in both
reservojrs wil'l be allowed to decline through evaporative loss to minimum

operating depths. Spray application of leachate to the heaps w'ill stop two
weeks prior to shut down.

At shut down, residual
col I ect i n the reservo'irs and
operating season.

Excess solutjon storage capacity in the solution reservoirs will pro-
tect agairist overflow as a conSequence of winter precipitation.

Permanent

At the end of the active ljfe of the facility incremental amounts of
calcjum hypochlorite or hydrogen peroxide will be mixed w'ith the circull!ing
cyanide soiutions until all aCtive cyanide has been neutralized. Neutraljzed
solutions will then be circulated through the heaps until act'ive cyanide in
the heaps has been f'lushed out and neutralized to less -then 4.75. mg. pgr
I iter. Reservior mernbranes w'ill next be perforated and tfre reservo'irs back-
f illed with nat'ive soil. All p'iping and external hardware will be removed.
The depleted ore heaps and flanking berms w'ill finally be graded to a degree
and configuration suitable for subsequent industrial construction. Topsoil
will be riplaced and revegetation 'instituted to return the area io natural
harmony.

IV. REVIE|.l BY STATE AGENCIES

free-draining leachate 'in the heaps will
will be available for reuse in the next

l
I
1

t
t

.-. iX

"*|'
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1

'I

An appl ication for exemption
Gas and i'lining after conferring w'ith
pad and pond construction, water and
has also been filed with the District

has been filed wjth the Divjsion of 0i1,
the Divi sion of Environmental Heal th on

air qua'l 'ity control . A notice of intent
Bureau of Land Manaqement office.
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,APPend jx i .

tnv ironr,rental Protection Measures

Get_gtgl_

The project site hosts no identifiable endangered or rare species of
flora or fauna. Surface investigations did not detect evidence of archaeolo-
gical , historic or unique geo'logic features.

0w'ing to the small'sjze of the proposed operation, on'ly limited non-
m'itigated env'ironmental impacts are anticipated. The greatest environmental
threat posed by the operation will be groundwater contaminatjon by tox'ic che-
micals, notably sodium cyanide, to be used in the extraction of gold and
s'il ver.

Design provis'ions, as described be1ow, are bel ieved adequate to m'ini-
rni ze the accidental loss of cyanjde bearing sol utions into the subsoil .
Should an accidental spillage of cyanjde bearing solutions occur during the
course of operations, natural chem'ical interaction between the chemjcals in
solut'ion and soils'ly'ing between ground surface and the water table at the
depth of r 300 feet beneath the site will prevent their entry to locaj ground-
watgr. \--

Dust Control

Dust generation will only occur during the
area of active site grad'ing and roads for ore haulage
during th'is period to prevent a'ir po'll ut'ion.

l.i i nd

construct'ion phase. The
must be properly watered

degradation at higher wind veloci-
be shut-down at wind velocities in
only when wind velocitjes decrease

- To prevent wind distribution beyond impermeab'le leach pad areas, the
jnitial leach pad has been designed to provide ten feet of impermeable margin
surrounding the active leach area. Assuming the use of lawn type sprinklers
operated at 40 psi line pressure and with distribution radji of 22 feet, five
(5) feet of safety will be provided against spray distrjbution beyond the
'impermeable leach pad at wjnd velocjties of up to 30 m'i1es per hour.

To protect against envjronmental
ties, the spray d'istr jbut'ion system wil l
exces s of 30 mph, and wi'l I be restarted
below 30 mph.

Seepage Loss Mon i torjng

A seepage detection ditch seal ed with PVC and draining to a moni-
toring sump has been incorporated 'in the facil ity des'ign to detect leach pad
qopnane 'lnqs The sump wil l be mon jtored during each sh jft for the appearance
of mojsture. Should excess'ive moisture appear in the sump, it w'ill be 'imme-

diately sampled and tested for cyanide. The detection of cyanide w'ill result
in immedjate spray system shut-down. Operations may only resume when the

-6-
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seepage source has been located and proper measures taken for total correc-
tibn.

The facility's water supply well will serve as a mon'itoring point for
general loss and detection of cyanjde solut'ions. The well wj'11 be sampled

6nce da'i1y throughout operations. Sampies will be analyzed for cyanide by the
Rocky l'lountain G-eochemical Laboratory, Sal t Lake City, Utah. The appearance
of any cyanide'in well water will result jn'immediate plant shut-down, problem
identification and rectificat'ion.

Retentjon Pond Capacity

Excess ponding capacity has been incorporated jn the pregnant solu-
tion pond to store runoff from the five-year 24-hour maxjmum storm estjmated
for the area. Should meterologic predictions or a series of storms'indicate
that storm run-off from the leaitr-pad area may exceed pond retent'ion capacity,
peroxide wil'l be added to the pond to neutral ize cyanide bearing soi utions 'in

the pond before overflow may occur.

ilazardous l.laste

Egl
It

*t

l
,.,J

iiF!
i
i

- ,it

Containers for dry sodjum cyanide de1 ivery are retrieved by the
suppf ier, Van l.laters anC Rogers, when empty. No other hazardous chemical s

wiil be util'ized at the facitity. Cyanide in active use in recycled leach
solutions is not categorized as f{aste unt'il project shut-down and site aban-
donment, procedures for which are described in Appendix 2.

Enployee Safety

Shift managers will be trained and certified for the safe use of
cyanide chemjcals bl Van Waters and Rogers, Chemical Suppliers, Salt_Lake
City, Utah, and will- jn turn be respons'ible for training support personne'l and
job safety.

The open-framework construction of housing for the Merril l-Crowe
precipitat'ion Plant and reagent storage bu'ilding at the fac'il'ity w'i11 prevent
the buildup of toxic aases at workp'laces, should such gases be accidental'ly
generated.
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Appendix 2.

Recl amat'ion Statement

G en eral

The reclamatjon plan assumes the heap ieaching of 20,000 tons of
material annually for a period of ten years. The plan'is equally applicable
should the 1984 pilot leach operation prove unsuccessful.

At the end of the active ljfe of the facility, small amounts of
calcjum hypochlorite or hydrogen peroxjde will be mixed jncrementally with the
circulat'ing cyanide solut'ions until all active cyanide is neutralized. This
solution will then be circulated over the heaps until the active cyanide in
the heaps has been diluted to a point where the overall solutjon contains'less
then 4.75 mg. per liter NaCN.

Pre-Recl amation Site Condit'ions

The site will bear + 200,000 tons of coarse silty sand to sandy gra-
vel representing crushed o16 material from which metals have been leached.
The material will have a residual moisture content ranging between 5X and 121,
a pH of between 7 and 11 and will contain no residual toxic or hazardous che-
m'ical s.

The material will form a mound covering + 3 acres to a height of 30
feet, and w'ill be underlain by an impervious membrane of compacted, c'layey
tailings. Reservoirs will consist of four clayey ta'ilings lined ponds, each
60' x 60' x 10' .

Constructjon w'ill 'include a 1) pre-fabricated metal building on a
cement spread footing foundation, 2) a 6" diameter water well to a depth of +
300 feet, 3) an electric utility ljne 1,400 feet in length,4) a sunken,100
ga11on reagent mixing drum,5) two 50 g.p.m. pumps mounted on 3' x 3'x 1'
spread matt concrete foundations, 6) m'iscellaneous surface P.V.C. piping, and
7) barb-wjre fencing enclosing the + fjve acre s'ite.

Recl amatjon Upon Abandonment

1. Surface bu'ildings wil'l be dismantled and removed.
2. Miscellaneous piping w'i1i be djsmantled and removed.
3. The reagent m'ixing drum will be excavated and the depression
backfi I I ed.
4. The ax'is of each reservoir will be caterpillar trenched to natjve
sojl to promote drainage into the subsojl.
5. Spread footing and matt concrete foundations will be excavated
and the rubbl e backf j I I ed 'into the ruptured reservo'irs.
6. Reservo jrs w'il I be backf jl I ed with sandy gravel'ly I eached ore
materi al s.
7. The perimeter of the leached ore material w'ill be caterpillar
pushed outward to cover tajlings-'l ined leachate collection ditches
and to reduce side slope angies to less than 20o.

-8-



8. Topso'il stockpiled around the perimeter of the leach mound will
be feathered upwarci, onto the flanks of the mound, to promote the

j ;:.'?:;::?i"?:.?;ii:: :?'..utT1tnT'o'..,meter of the construction area
will be spread by grader over the area.

r 10. The access road will be trenched diagonal to the fall line to
; prevent rapid runoff and erosion.

11. Power supply-line, wel'l and pump wilI be Ieft in-place as a moni-
-r toring point for groundwater qua'l ity and future source of
.l I ivestock/wi'ldl ife water.'-{! L2. The enclosing fence will be removed.

X Surnmary

The non-toxic, non-hazardous and soil-like nature of materials to be

li€ imported to the site for processing and the foregoing reclamation measures

",J should promote the rapid growth of native brush, soil generation and. native
grasses over the site.
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